Piston Pump For Viscous Materials 



5 Cross-Reference to Related Application 

This application claims the benefit of German Patent Application 102 35 140.6-15, filed on 
August 1 5 2002, the entire contents of which are hereby incorporated by reference. 

Field of the Invention 

10 The invention relates to a piston pump, in particular for transporting highly viscous media 

from a storage reservoir to an implement, for example a spray gun, having a differential piston 
disposed in a cylindrical housing and translationally drivable, whose first pressure chamber is 
connectable alternately with the second chamber via a check valve inserted into a connecting 
line, and with the supply reservoir via an inlet valve inserted into a transport line. 

15 

Background of the Invention 
In a piston pump of this type manufactured by J. Wagner GmbH, Markdorf, Germany, under 
the designation HC 12000G, there is an inlet valve upline from the differential piston having a 
ball as its valve gate, which is opened during a suction motion of the differential piston, so 
20 that the medium to be processed is drawn into the first pressure chamber. At the same time, 
the medium located in the second pressure chamber is fed to the implement, and the second 
pressure chamber is filled again by medium flowing from the first pressure chamber. Thus 
continuous transport is provided during both displacement motions of the differential piston. 

25 Although operating pressures up to 230 bar can be produced with this piston pump, the inlet 
valve sometimes does not close the first pressure chamber reliably during a displacement 
motion in the direction of the inlet valve, so that medium is pushed back into the storage 
reservoir. But it is particularly disadvantageous that when viscous media are processed, the 
first pressure chamber is often not completely filled during an intake stroke. As a result, the 

30 flow to the implement is not constant, and brief interruptions occur, so that the delivery flow 
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may possibly break off and/or layers of varying thickness may be applied. Air pockets may 
also form in the medium, which have an undesirable effect on the processing of the medium. 

5 

Objects of the Invention 
The object of the invention is therefore to design a piston pump in such a way that the first 
pressure chamber of the differential piston is always completely filled with the medium to be 
processed, so that a continuous stream of spray and uniform application of the medium to be 
10 processed are ensured. In addition, there should be assurance that no air pockets are formed, 
and that a high operating pressure is maintainable even with long feed lines. Production cost 
of the piston pump should be kept at a minimum, yet uniformly good processing even of 
highly viscous media should be made possible for a long period of time. 

15 Summary of the Invention 

This is accomplished according to the invention with a piston pump, as described herein, by 
the fact that the differential piston is provided with a dipping piston that is immersed in the 
medium to be transported, attached to an aligned, protruding piston rod; that the pass-through 
for the piston rod from the first pressure chamber is tightly sealed by one or more, preferably 

20 stretchable, seals; and that the transport line in the area of the pass-through for the piston rod 
is offset to the side or positioned concentrically to the latter. 

It is preferable here to provide the pass-through for the piston rod and segments of the 
transport line in a connecting piece that is joined with the differential piston housing, and on 
25 which an extension piece that receives the dipping piston is mounted diametrically opposite 
the housing, where the inlet valve that is upline from the first pressure chamber should be 
located in the connecting piece and should consist of a ball placed in a flow-through cage, 
able to move against the force of a spring, and a valve seat in the form of a ring. In an 
alternate design, the pass-through for the piston rod may be provided in an internal partition 
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of the housing, and the transport line may be formed in this area by cutouts made in the 
internal partition, preferably bored holes, running concentrically to the pass-through. 

The inlet valve that is upline from the first pressure chamber of the differential piston may be 
5 formed here simply by means of a sealing ring associated with the openings in the internal 
partition of the housing, and a pressure spring acting on it, braced against the housing. 

In a simple design, the dipping piston may be made of a disk positioned in the extension piece 
with radial play and having openings which are solidly attached to the piston rod, a stop 
10 provided on the piston rod at a distance from the disk, and a cover disk movably mounted 
between the stop and the disk, by which the openings in the disk may optionally be covered. 

It is also advisable to attach the piston rod to the differential piston by using a connecting 
piece through which fluid can flow attached to the latter, and to design the volume of the first 
15 pressure chamber of the differential piston to be about 1.2 to 2.5 times as large as the volume 
of the second pressure chamber. 

Constructing a piston pump according to the invention guarantees that the flow delivered to 
the implement will not be interrupted, in spite of the reversals of the displacement motions of 

20 the differential piston; instead, the dipping piston and the design of the volumes and of the 
inlet valve positioned in the offset transport line ensure that the two pressure chambers are 
always completely filled with the medium that is to be processed. Due to the force of the 
spring acting on the movable part of the inlet valve which is not affected by the piston rod and 
the dipping piston, the inlet valve closes automatically as soon as there is no longer negative 

25 pressure in the first pressure chamber; as a result, backflow is no longer possible. The space 
vacated by the ejection of the medium to be processed from the second pressure chamber is 
thus immediately filled when the differential piston is moved in the direction of the inlet 
valve. Furthermore, because of the differently dimensioned effective faces of the differential 
piston, medium continues to be ejected. Therefore no interruption of the transport stream 

30 needs to be accepted, nor can air pockets form. 
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Thus, with minimal cost, the operating behavior of a differential piston pump working under 
high pressure is significantly improved; in addition, a long, problem-free operating life with 
simple maintenance is provided. 

5 

The drawing shows an exemplary embodiment of the differential piston pump constructed 
according to the invention, which is explained in detail below. The figures show the 
following, all in axial sectional views: 

10 Brief Description of the Drawings 

Figure 1 : the differential piston pump with attached spray gun as implement, at the 

beginning of an upward stroke of the differential piston. 

Figure 2: the differential piston pump according to Figure 1, after reversal of the 

15 displacement motion of the differential piston. 

Figure 3: a different type of design of the transport line fitted with an inlet valve, 

in the operating position according to Figure 1. 

20 Figure 4: the different type of design of the transport line fitted with an inlet valve 

of Figure 3, in the operating position according to Figure 2. 

Detailed Description 

The differential piston pump shown in Figures 1 and 2, and designated in each case as 1, 
25 serves to transport a medium contained in a storage reservoir 2 to an implement in the form of 
a spray gun 3. In this case differential piston pump 1 is connected with spray gun 3 through a 
line 4, and consists of a differential piston 12 placed in a housing 11, whose first pressure 
chamber 13 is connected to second pressure chamber 14 through a connecting line 15, into 
which a check valve 16 is inserted. With the help of seals 17 under load from springs 18, 
30 second pressure chamber 14 is sealed toward the outside; with the help of additional seals 19, 
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on which a spring 20 also acts, second pressure chamber 14 is sealed toward first pressure 
chamber 13. 

The medium to be processed is fed to first pressure chamber 13 through a transport line 22, 
5 whose segments 22' and 22" are provided in a connecting piece 21. Connecting piece 21 is 
attached to housing 1 1 of differential piston 12, or housing 1 1 is screwed into connecting 
piece 21. Inserted into transport line 22 between segments 22' and 22" is an inlet valve 23, 
consisting of a valve body in the form of a ball 25, and a ring 26 as the valve seat. Ball 25 is 
held in a cage 24 formed by crossbars, and these are acted on by a spring 27 inserted into a 
10 plug 28 screwed into connecting piece 21. Segments 22' and 22" of transport line 22 are 
closed by additional plugs 29 and 29'. 

Also mounted on connecting piece 21 is an extension piece 30, which makes up part of 
transport line 22, and in which a dipping piston 41 is positioned and axially movable. To 
15 accomplish this, a piston rod 3 1 is firmly connected with differential piston 12 by means of a 
connecting piece 36 through which fluid can flow, which is provided with openings 37 for 
that purpose. Pass-through 32 of piston rod 31 from first pressure chamber 13 of housing 1 1 
into extension piece 30 is closed fluid-tight by means of a seal 34 inserted into a sleeve 33. To 
this end, a nut 35 screwed into connecting piece 21 acts on seal 34. 

20 

Dipping piston 41 has a disk 42 solidly connected to piston rod 3 1, which is inserted into 
extension piece 30 with radial play, and which is provided with openings 43. In addition, a 
stop 44 in the form of a ring is attached to piston rod 3 1 at a distance from disk 42, and 
positioned between stop 44 and disk 42 is a disk 45, which is movably mounted on piston rod 
25 3 1 and by which the openings 43 of disk 42 may optionally be covered. 

When differential piston pump 1 is started up, in accordance with the operating position 
shown in Figure 1, with the help of dipping piston 41, which is immersed in the medium in 
storage reservoir 2, the medium above dipping piston 41 is raised, since the openings 43 of 
30 disk 42 are covered by disk 45, and is pressed through the opening inlet valve 23 into first 



pressure chamber 13 of differential piston 12. From there the medium flows with the first or 
second stroke through connecting line 15 into check valve 16 5 which also opens, and into 
second pressure chamber 14. 

5 If the two pressure chambers 13 and 14 are filled with medium, spray gun 3 may be actuated 
in order to apply the medium to a part. During an upward stroke of differential piston 12, 
when spray gun 3 is open, the medium is transported out of second pressure chamber 14 into 
line 4 and thus to spray gun 3. Check valve 16 is closed at this time. At the same time, with 
inlet valve 23 open, medium is brought from storage reservoir 2 into first pressure chamber 13 
1 0 by dipping piston 4 1 . 

On the other hand, when the displacement motion of differential piston 12 is reversed, and 
hence during a downward stroke, with inlet valve 23 closed and check valve 16 open, the 
medium that is in second pressure chamber 14 is pushed into line 4 and thus flows to spray 
15 gun 3. In addition, with inlet valve 23 closed medium flows from first pressure chamber 13 
into second pressure chamber 14, so that the latter becomes filled and transporting is ensured 
without interruption, in spite of the translational displacement motions of differential piston 
12. Accordingly, spray gun 3 is continuously supplied with the medium to be processed. 

20 The volumes of the two pressure chambers 13 and 14 here are matched to each other in such a 
way, for example in the proportions 2:1, that second pressure chamber 14 is guaranteed to 
always be filled. Surplus medium can always flow back into storage reservoir 2 during both 
displacement motions of dipping piston 41, since the latter's disk 42 is inserted into extension 
piece 30 with radial play and has a number of openings 43. 

25 

If first pressure chamber 13 and segment 22' of transport line 22 are filled with medium, but 
the upward motion of the dipping piston is not yet finished, the medium flows back into 
storage reservoir 2 because of the radial play of dipping piston 41; during the downward 
motion dipping piston 41 can readily dip into the medium in storage reservoir 2, since disk 45 
30 is raised off of disk 42. 
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In the variant embodiments portrayed in Figures 3 and 4, transport line 22 is arranged 
concentrically to pass-through 32 of piston rod 31. To this end, housing IT is provided with 
an internal partition 5 1 5 in which the seals 34 and the nuts 35 that act on them are held or 
5 supported by sleeve 33, which is screwed into it. In addition, a number of openings 52 in the 
form of bored holes are made in the internal partition 51 concentric to pass-through 32; these 
produce the connection of transport line 22 with first pressure chamber 13. 

To seal openings 52, an inlet valve 53 is provided, which consists in this case of a sealing ring 
10 54 and a pressure spring 55 acting on it, which is braced against a projection 56 that protrudes 
inward from housing 1 1\ In Figure 3, which corresponds to the operating position of 
differential pump 1 according to Figure 1, inlet valve 53 is open. In Figure 4, in contrast, inlet 
valve 53 is closed in accordance with the operating position according to Figure 2. 



